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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams ,  for  Phase  I  Investigations 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  invest i- 
ion  is  to  identity  expeditiously  those  daas  which  aay  pose  hazards  to 
huaan  life  or  property.  The  asseasaent  of  the  general  condition  of  the 
daa  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  aapping,  subsurface 
investigations  testing,  and  detailed  coaputat ional  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identity  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realiaed  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  teaa.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  it  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature  It  would  be  incorrect  to  assume  that  the  preaent 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
w.ll  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
p.is'ng  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 


PHASE  1  RE POUT 
NATIONAL  DAM  SAFETY  PROGRAM 


BRIEF  ASSESSMENT  OF  DAM 


N if  of  Dm:  Kooglers  Dm 

State:  Virginia 

Location:  Rockbr  idge  County 

USGS  Quad  Sheet :  Vesuvius 

StreM:  Moores  Creek 

Date  of  Inspection:  May  28 ,  ISA  l 

The  KoogPer  Daai  ia  an  earthfill  structure  about  1000  feet  long  and 
23.3  feet  high  with  a  gravel  roadway  traversing  the  entire  d*.  The 
daai  is  owned  and  maintained  by  Hr.  Glenn  Koogler  as  part  of  the  Willow 
Lake  Campground  facility.  .The  d am  is  classified  as  *rsmalln'on  the 
basis  of  sise,  and  given  a  hazard  classification  of  "significant"  on 
the  basis  of  downstream  area  development.  The  principal  spillway 
consists  of  a  42-inch  diameter  corrugated  metal  pipe  (CMP)  vertical 
riser  connected  to  a  36-inch  diameter  CMP  which  passes  through  the  dam 
at  a  low  level.  The  emergency  spillway  is  an  open  earth  channel  cut 
in  the  left  abutment.  The  reservoir  is  used  for  recreation. 

Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood 
(SDF)  is  the  1/2  PMF.  The  spillways  will  pass  10  percent  of  the  PMF 
or  20  percent  of  the  SDF  without  overtopping  the  crest  of  the  dm. 

The  SDF  will  overtop  the  dam  by  a  maximum  of  1.3  feet,  reach  an 
average  critics  1  velocity  of  5.3  feet  per  second  and  flow  over  the  dam 
for  S.7  hours.  Flows  overtopping  the  dam  during  the  SDF  are  not 
considered  detrimental  to  the  embankment.  The  spillway  is  adjudged 
inadequate  but  not  seriously  inadequate. 

The  visual  inspection  revealed  that  there  are  no  immediate  needs 
for  remedial  measures,  except  for  the  monitoring  of  the  spring  beneath 
the  primary  spillway  outlet.  Maintenance  is  performed  by  the  owner. 
However,  there  is  no  formal  dociaaented  Mintenance  operations  program 
or  warning  system.  It  is  recomawnded  that  a  regular  maintenance  and 


il 


operation*  program  be  instituted  with  provisions  for  accurate  records 
of  all  maintenance  performed.;  It  is  also  recommended  that  a  warning 
system  be  established  and  that  the  maintenance  items  listed  in  Section 
7.2  be  accomplished  as  part  of  the  regular  maintenance  program  within 
the  next  12  months. 


Submitted  By:  Approved: 

Original  signed  by:  Original  signed  by: 

Carl  S.  Anderson.  Jr.  Ronald  E.  Hudson 

CARL  S.  ANDERSON,"  Jr.  P.E.  RONALD  E.  HUDSON 

Acting  Chief,  Design  Branch  Colonel,  Corps  of  Engineers 

Commander  and  District  Engineer 

Recommended  By  Date :  SEP  I  5  1381 

Original  signed  by 
JAMES  A.  WALSH 


JACK  C.  STARR,  P.E. 

Chief,  Engineering  Division 


RESERVOIR 

OVERALL  VIEWS 


KOOGLER  DAM 

28  MAY  1981 


SECTION  1 


PROJECT  INFORMATION 


1.1  General : 

1.1.1  Authority :  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a  National  Program  of  Safety  Inspections  of  Dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
Inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (Reference  1,  Appendix  V).  The  main  responsibility 
is  to  expeditiously  identify  those  dams  which  may  be  a  potential 
hazard  to  human  life  or  property. 

1 . 2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Kooglers  Dam  is  an  earthfill 
embankment  about  1000*  feet  long  and  23.3**  feet  high.  The  crest  of 
the  dam  is  21  feet  wide  at  elevation  107.1  TBM  ***  (1743.1  MSL).  A 
gravel  road  traverses  the  crest  along  its  entire  length.  The  low 
point,  in  the  center  of  the  emergency  spillway,  is  at  elevation  103.4 
TBM***  (1739.4  MSL).  The  upstream  slope  is  2  horizontal  to  1  vertical 
(2H:1V)  and  the  downstream  slope  is  2.5H:1V. 

According  to  the  owner  the  dam  was  constructed  with  a  cutoff  trench. 
There  are  no  known  foundation  drains. 

The  principal  spillway  consists  of  a  42-inch  diameter  corrugated  metal 
pipe  (CMP)  vertical  riser  connected  to  a  36-inch  diameter  CMP  which 
passes  through  the  dam  at  a  low  level.  The  riser  is  located  37  feet 
fran  the  shoreline  at  the  present  level. 

The  emergency  spillway  is  an  open  earth  channel  cut  into  the  left 
abutment.  The  width  of  the  control  section  of  the  emergency  spillway 
is  40  feet,  with  a  minimum  crest  elevation  of  103.4  TBM  ***  (1739.4 
MSL). 

*  Dam  length  is  measured  from  natural  ground  at  the  left 

abutment  to  natural  ground  at  the  right  abutment.  The  width 
of  the  emergency  spillway  is  not  considered  part  of  the  dam 
length. 

**  Dam  height  based  on  the  difference  is  elevation  between  the 
streambed  at  the  toe  of  the  dam  and  the  maximum  height  of  the 
crest . 

***  TBM  (Temporary  Bench  Mark)  -  taken  as  100  feet  elevation  for 
the  reservoir  water  surface  during  the  inspection.  Later  the 
TBM  was  correlated  with  the  U.  S.  Geological  Survey  Map, 
Vesuvius  Va.,  to  be  1736.0  feet  elevation  mean  sea  level  (MSL) 
for  the  reservoir  water  surface. 
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There  is  a  drawdown  valve  set  in  concrete  which  is  connected  at  a  low 
level  to  the  principal  spillway  42-inch  CMP  riser  with  a  24-inch  CMP. 
The  control  stem  to  this  valve  is  about  40  feet  beyond  the  principal 
spillway  riser.  It  has  been  bent  by  ice  and  at  present  is  not 
operational . 

1.2.2  Location:  Kooglers  Dam  is  located  in  Rockbridge  County 
approximately  one  mile  south  of  Raphine,  between  Interstate  81  and 
U.  S.  Route  1 l . 

1.2.3  Size  Classification:  The  dam  is  classified  as  "small"  in 
size  based  on  the  criteria  in  Reference  1  of  Appendix  V. 

1.2.4  Hazard  Classi  f  icat  ion  :  Kooglers  Data  is  located  in  a  ru'al 
area.  There  are  several  residences  and  mobile  homes,  with  associated 
outbuildings,  in  the  downstream  area.  Therefore,  a  "significant" 
hazard  c lassi f icat ion  is  given  to  this  structure  according  to 
guidelines  contained  in  Section  2.1.2  of  Reference  1  of  Appendix  V. 
The  hazard  classification  used  to  categorize  dams  is  a  function  of 
location  only  and  has  nothing  to  do  with  their  stability  or  failure. 

1.2.3  Ownership:  The  dam  is  owned  by  Mr.  Clenn  Koogler. 

1.2.6  Pu  rpose :  Recreation. 

1.2.7  Design  and  Construction  Ulster,  I  l.e  dac  w..-.  i 

in  1 S70  by  Dave  Bowling  of  Piney  River,  Virginia  in  act  nt  •!.«  •  w  '  • 

guidelines  of  the  Soil  Conservation  Service. 


1.2.8  Normal  Operational  Procedures:  Water  passes  an t  .xra t  i c a  1  1  . 
through  the  spillways  when  t  tie  reservoir  reaches  the  respe.  five  irest 
elevation  of  the  principal  and  emergency  spillways. 


1  .  3  Pertinent  Data: 

1.3.1  Drai nage  Area :  The  dam  controls  a  drainage  area  of  2.0 
square  miles. 

1.3.2  Discharge  at  Dam  Site  Maximum  flood  -  not  known. 

Pool  level  at  crest  of  dam 


Emergency  Spillway  .  1048.0  cfs 

Principal  Spillway  .  106.0  cfs 
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SECTION  2 


ENGINEERING  DATA 

2.1  Desi^fK  There  is  no  known  formal  design  information,  i.e.,  plans, 
spec i f icat ions ,  etc. 

2.2  Const  rue  t i on :  There  are  no  known  formal  cons t r uc t l on  records,  but 
the  owner  was  present  when  the  dan  was  built,  and  closely  observed  the 
process.  A  neighbor  wtio  was  associated  with  the  Soil  Conservation  Service, 
Mr.  Burt  Hawkins,  also  followed  the  construction  of  the  dan  closely. 

According  to  the  owner,  the  dan  does  have  a  core  trench  and  the  material 
placed  in  the  embankment  was  well  compacted  in  accordance  with  accepted 
practices  for  such  projects. 

After  the  dam  was  completed,  the  principal  spillway  riser  was  shortened  by  1* 
inches  to  lower  the  pool  level  and  provide  for  more  freeboard  on  the 
embankmen  t . 

The  owner  also  indicated  that  this  particular  vicinity  of  his  property  had 
exhibited  natural  spring  activity  prior  to  the  construction  of  the  embankment 
and  filling  of  the  reservoir. 

2.3  Eva luat ion  :  There  is  insufficient  information  to  evaluate 
foundation  and  embankment  stability. 
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H it  1  1 1  .  Aj.liti  'i alii,  me  aniwal  fturt.iw  was  detected  on  the  upstream 
I  a.  e  .  Ho  r  smiths  wi  r  e  e  v  1  le  n  t  a  1  1  along  the  entire  u  ps  t  r  earn  tare, 
litre  was  no  oiitotmi.  placed  riprap  on  the  upstream  tace.  but  large 

Dni.idr  rt  ate  t  an  dorr.  1  v  K  r  on  ped  a  1  on  g  t  he  wa  t  e  r  '  *  edge  . 

1  he  downstream  tase  appeared  to  have  no  slope  irregularities,  however, 
d«  'i  si  v  ed '  .it  .  o  1  pt  1  »en  t  •  l  de  t  a  1  l  ed  obsi  rvat  1  on  and  assessment  of 

s'.rta  e  •  md  1  t  ions.  There  is  a  dense  gr.iwth  of  small  pines  and 

ha  r  . . .  trees  seraii  with  I  tutu  diameters  up  to  b  inches.  There  is 

dense  iiiji  ttn.iti  mixed  with  t  t.e  tree*  and  several  open  areas  of  tall 
grass.  A  mars'  area  begins  a  tew  feet  bevond  the  toe  near  t  tie  left 
a3i.  tment  i.  m  tact.  Ihe  marsh  area  seemed  to  be  predominantly  from 

springs  aid  psstbiv  s.wne  seepage  I  rm  the  dam.  The  area  was 
a  ppr  o  s  ima  t  e  1  v  1  xt  teet  by  7i  feet  w  1 1  li  extensive  growth  of  cattails. 

A  spring  o  t  .  tear  water  was  deter  ted  isane  J  lately  be  1  ow  the  out  le  t  p  l  pe 
wit',  a  t  t  ow  ot  V)  t  o  SO  gallons  pe  r  minute.  The  temperature  of  the 
,|)i  m,  water  be  .  ow  tie  pipe  was  btl’F.  Ihe  reservoir  water  temperature 
was  I  tie  spring  broeat  h  the  principal  spillway  was  detected 

eat  i»  1 0  t  fie  iite  ol  the  dam  according  to  owner. 

A  %  p  1  ing  exists  appt  o*  isj  t  el  y  feet  left  ot  the  principal  spillway 
.•.it  let.  Ihe  tlow  I  r  •  1  tie  spring  joins  the  earth  wall  discharge 
channel.  I  tie  springs  was  in  existence  before  the  dam  was  constructed 
ariording  to  iwner.  (hr  111  1  n  1 1  y  was  characterised  by  natural  spring 
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ac  I  i  v  1 1  \  p  i  it'  i  t  <>  the  inni!  rui  li.in  o  t  (hr  emban*  urn  t,  «r  fording  Ip  the 
iwwt.  f  low  lua  beneath  t  hr  outlet  vai  noted  early  in  the  life  of 
t  hr  daa .  Tim  t  i  <  w  atav  br  after  ted  bv  changes  in  t  tie  water  table  and 
iHhrt  factor*  related  to  the  eiiilence  of  the  d  am ,  and  seepage  through 
or  beneath  the  dam  may  be  contributing  to  the  discharge.  At  the  t  i  ate 
of  the  imped  ion  there  was  no  evidence  of  turbid,  or  muddy,  flow 
which  would  signify  internal  erosion  or  the  removal  of  soil  from 
within  the  eaiban«aent,  but  any  flow  in  the  vicinity  of  a  dam  should  be 
closely  monitored  tor  evidence  o f  t h i s  condition,  Shown  as  piping. 

1.1.1  The  principal  spillway  consists  of  a 

42- inch  diameter  CMP  vertical  riser  connecting  to  a  Tb-inch  diameter 
CMP  wtiich  passes  through  the  dam  at  a  1  ow  levpl.  The  lb-inch  CMP  of 
the  pr  inc i  pal  spillwav  discha  r ges  into  a  heavily  o ve  r  g  r own ,  steep, 
earth  wall  channel  without  riprap.  The  discharge  is  about  TO  feet 
beyond  the  toe  of  the  dam.  The  discharge  channel  runs  to  an  open 
ssarsh  area  shortly  downstream  of  the  dam.  The  42-inch  diameter  CMP 
riser  is  also  connected  at  a  low  level  to  a  corrugated  metal  pipe  with 
a  valve  tor  drawdown.  The  drawdown  pipe  was  observed  and  the  site 
estimated  to  be  .'*•  inches  in  diameter.  Ihe  valve  site  is  a l so 
estimated  to  be  24  inches.  The  drawdown  valve  is  set  in  concrete 
upstream  of  the  principal  spillway.  The  control  stem  has  been  bent  to 
an  angle  by  ice  and  is  not  functional.  The  control  wheel  for  the  stem 
is  no!  in  place.  The  principal  spillway  riser  was  lowered  18  inches 
to  its  present  level  shortly  after  the  reservoir  was  first  filled. 

The  riser  does  not  have  a  trash  guard.  The  principal  spillway  outlet 
pipe  is  located  a ppr on ima t e 1 y  TO  feet  beyond  the  toe  of  the  dam  and 
the  flow  In*  beneat  h  it  appears  to  be  a  natural  spring. 

3.1.4  fcmergency  Spillway  The  emergency  spillway  is  an  earthen 
channel  in  t  tie  left  abutment  with  a  control  section  40  feet  wide.  The 
channel  is  well  vegetated  with  only  a  few  very  bare  spots  visible.  A 
pile  of  debris  is  near  the  left  spillwav  wall  in  the  control  section, 
i.e.  a  heavy  tractor  tire,  broken  blocs,  and  roc*  pieces.  There  are 
several  small  hardwood  trees  growing  in  the  debris.  The  emergency 
spillway  approach  channel  is  unobstructed  and  is  well  vegetated  with 
only  a  lev  very  bare  spots  visible.  The  discuarge  channel  is 
traversed  by  a  gravel  roadwav.  Otherwise  it  is  well  vegetated.  A 
line  ot  pines  are  planted  near  the  right  spillwav  discharge  channel 
wall.  The  gravel  road  fora*  in  the  spillway  with  one  for*  running 
longitudinally  along  the  length  of  the  discharge  channel.  A  shallow 
erosion  gully  has  begun  in  the  pines  near  the  right  discharge  channel 
wall  due  to  runoff  f  r<a*  the  gravel  road. 

1 . 1 . y  Inst  r umen tat  ion  There  is  no  i ns t r omen t a t i on  of  the  dam. 

T.l.b  Rese  rvoi  r  Ihe  slopes  ot  t  lie  watershed  are  mild  and  are 
predominantly  covered  with  gently  rolling  pasture  or  clear  fields. 

Ttie  immediate  reservoir  perimeter  is  an  open  grassy  area  used  as  a 
campground.  There  is  no  significant  slope  failure  or  erosion  apparent. 


1.1.7  Pown^^yg^vh^nnrl  The  diwnil  ir«i  channel  it  overgrosyn  at 
the  das.  iwo  -hund  red  feet  d.ivot  t  team  t  tie  channel  bruaJem  into  » 
large  open  marsh  area.  A  halt  at  le  dnvntt  rear  the  discharge  follow*  a 
natural  it  reambed  through  cleat  and  grassy,  gently  rolling  h  i  1  1  * . 

There  are  approx  imat  el  y  eight  hoate*  or  aohilr  home*  *  1 1  h  five 
outbuilding*  below  the  daa. 

1.1.  A  ^^^wi^JBa^sui  There  it  no  tel  I- formed  *t  i  I  1  i  rg  bat  in. 

The  area  ot  t  tie  tt  tiling  batin  it  a  heavily  overgrown,  steep,  earth 
wall  channel  I  hat  run*  into  an  open  aarth. 

1. :  fcvaluat l on  Overall,  the  dam  appear*  to  be  in  good 

condition.  I  to  inspection  revealed  certain  preventative  maintenance 
i t  net  which  should  be  scheduled  at  part  of  an  annual  maintenance 
program.  These  are 

a.  Monitor  t  lie  springs  and  matsh  area  for  change*  in  flow  o  r 
turbidity,  giving  particular  attention  to  the  flow  from  beneath  the 
primary  spillway  outlet.  Should  an  increase  in  flow  and  or  turbidity 
occur,  a  qualified  geotechnical  consultant  should  be  retained 
immediately  to  further  evaluate  these  conditions. 

b.  R.  move  trees  and  underbrush  f  rexa  dam,  emergency  spillway,  and 
s  illing  nasin.  Cut  all  frees  at  t  lie  ground.  All  trees  growing  on 

t  h  •*  dam  greater  t  han  1  inches  in  diameter  should  have  their  root  ball 
removed  and  have  compacted  Mil  placed  in  the  holes  and  the  fill 
seeded.  Seed  bare  areas  exposed  by  the  clearing  operations.  Mow  the 
entire  embankment  and  emergency  spillway  rountinely. 

c.  Install  stall  gage,  which  is  a  staff,  rod,  or  post  with 
elevations  indicated  on  it  permanently  mounted  to  show  the  depth  of 
water.  It  should  be  of  sufficient  height  to  indicate  depth  of  flow 
througli  the  emergency  spillway  and  over  the  dam. 

d.  Install  a  trasli  guard  on  the  principal  spillway  intake. 

e.  Remove  underbrush  fr<xa  around  the  principal  spillway  outlet. 
Place  riprap  at  outlet  in  channel  to  prevent  erosion. 

f.  Sloughs,  burns  ,  and  erosion  gullies  on  the  upstream  face 
should  be  filled,  compacted,  and  seeded. 

g.  Straighten  control  stem  of  the  drawdown  valve  to  a  functional 
position.  Obtain  an  operating  wheel  for  emergency  gate.  Store  it  in 
a  secure  location  w  i  t  l>  easy  access  in  t  lie  event  it  become*  necessary 
to  drwati  i  the  reservoir. 


SECTION  4 


OPERATIONAL  PROCEDURES 

4.1  £racedujre£:  The  normal  storage  pool  it  at  elevation  1  737.5 
MSL,  winch  is  the  crest  of  the  principal  spillway  riser.  Water  passes 
aut omat ic a  1  I y  through  the  principal  spillway  when  the  reservoir  rises 
above  the  spillway  riser  crest.  Water  will  pass  through  the  emergency 
spillway  when  the  reservoir  rises  above  its  crest,  at  elevation  1739.4 
MSI..  A  low  level  drain  is  presently  not  operational. 

4.2  Ma i ntonance :  Maintenance  is  performed  as  needed  by  the 
owner,  which  includes  maintaining  the  grass  cover  on  the  embankment 
and  the  gravel  road  across  the  crest. 

4.3  Warning  System-  At  present  time,  there  is  no  warning  system 
or  evacuation  plan  for  dam. 

4.4  Eva  1 uat i on :  The  dam  does  not  require  an  elaborate 
operational  and  maintenance  procedure.  However,  the  present  program 
of  periodic  observation  and  maintenance  should  be  documented  to  help 
detect  and  correct  any  problems  that  may  arise.  An  emergency 
operation  and  warning  plan  should  be  developed.  It  is  recommended 
that  a  formal  emergency  procedure  be  prepared  to  be  readily  available 
to  anyone  managing  the  facility.  This  should  include: 

a.  How  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case  evacuation 
from  the  downstream  area  is  necessary. 

The  local  Emergency  Services  Coordinator  of  the  State  Office  of  Energy 
and  Emergency  Services  can  assist  in  the  preparation  of  an  Emergency 
Warning  Plan. 
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SECTION  5 


HY DRAU  L IC/ HYDROLOC 1 C  DATA 


5.1  Design :  None  were  available. 


5.2  Hydrologic  Records:  None  were  available. 


5.3  Flood  Experience:  No  records  were  available. 


5.4  Flood  Potential:  The  100-Year  Flood,  1/2  PMF,  and  PMF  were 
developed  using  the  HEC-1  computer  program  (Reference  2,  Appendix  IV) 
and  routed  through  the  reservoir  using  the  NWS-Dambreak  computer 
program  (Reference  3,  Appendix  IV)  and  appropriate  precipitation  and 
storage  outflow  data.  Clark's  Tc  and  R  coefficients  for  the  local 
drainage  area  were  estimated  from  basin  characteristics.  The  rainfall 
applied  to  the  developed  unit  hydrograph  was  obtained  from  National 
Weather  Service  Publications  (Reference  4  and  5,  Appendix  IV). 


Reservoir  Regulation: 


shown  in  Table  1.1. 


Pertinent  dam  and  reservoir  data  are 


Water  passes  automatically  through  the  principal  and  emergency 
spillways  as  the  reservoir  rises  above  the  spillway  crests. 

The  storage  curve  was  developed  based  on  areas  obtained  from  a  U.  S. 
Geological  Survey  Quadrangle  Map.  Survey  data  taken  during  the 
inspection  was  correlated  to  the  Vesuvius,  Virginia  Quadrangle  Map  to 
help  develop  the  area-storage  data.  Rating  curves  for  the  emergency 
spillway  and  non-overflow  section  were  developed  internally  by  the 
Dambreak  computer  model.  A  rating  curve  for  the  principal  spillway 
was  developed  externally  and  input  to  the  Dambreak  computer  model.  In 
routing  hydrographs  through  the  reservoir  it  was  assumed  that  the 
initial  pool  level  was  at  the  principal  spillway  crest  (elevation 
1737.5  MSL). 
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5.6  Ovej^toggjjj^JPo^enjU^ :  The  probable  riae  in  the  reservoir 
and  other  pertinent  information  on  reservoir  performance  are  shown  in 
the  following  table: 

Table  5.1  RESERVOIR  PERFORMANCE 


Norma  1 

Flow 

100-Year 
Flood  1* 

1/2  PMF 

PMF 

2* 

Peak  flow  cfs 

Inf  low 

2 

2202 

56  79 

11319 

Ou  t  f low 

2 

2184 

5639 

11279 

Maximum  elevation 
feet  ms  1 

1737.5 

1  74  3.6 

1744.4 

1745.4 

Non-over  flow  section 
(elevation  2235.8) 
Depth  of  flow,  feet. 

.5 

1.3 

2.2 

Durat ion,  hrs. 

— 

2.4 

9.7 

9.8 

Velocity,  fps  3* 

— 

3.4 

5.3 

6.9 

Tailwater  elevation 
feet  ms  1 

1720 

1*  The  100-Year  Flood  has  one  chance  in  100  of  occurring  in  any  given  year. 

7*  The  PMF  is  an  estimate  of  flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorolngic  and  hydrologic  conditions 
that  are  reasonably  possible  in  the  region. 

3*  Critical  Velocity. 

5.7  Reservoir  Emptying  Potential:  The  sise  of  the  drawdown  outlet  is 
assumed  to  be  24  inches  in  diameter.  The  drawdown  valve  intake  and  outlet 
elevation  is  assumed  to  be  1722.3  MSL.  The  drawdown  valve  will  pass  56.8 
c.f.s.  with  the  reservoir  level  at  the  crest  of  the  principal  spillway  and 
essentially  dewater  the  reservoir  in  2.25  days.  This  is  equivalent  to  an 
approximate  drawdown  rate  of  6.8  feet  per  day.  This  is  based  on  the  hydraulic 
height  (15.2  ft.)  measured  from  the  normal  storage  pool  at  elevation  1737.5 
(principal  spillway  crest)  to  the  outlet  pipe  elevation  divided  by  the  time 
(53.7  hrs.)  to  dewater  the  reservoir. 

5.8  EvaJhjy^tjjorj^  Based  on  the  sise  (small)  and  the  hasard 

c lass i f ic at  ion  (significant),  the  recoanended  spillway  design  flood  is  the 
100-Year  Flood  to  the  1/2  PMF.  Because  of  the  risk  involved,  the  1/2  PMF  has 
been  selected  as  the  SDF.  The  spillway  will  pass  10  percent  of  the  PMF  or  20 
percent  of  the  SDF  without  overtopping  the  dam.  The  SDF  will  overtop  the  dam 
by  a  maximum  of  1.3  feet,  reach  an  average  critical  velocity  of  5.3  feet  per 
second,  and  flow  over  the  dam  for  9.7  hours. 

Conclusions  pertain  to  present  day  conditions.  The  effect  of  future 
development  of  the  hydrology  has  not  been  considered. 
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SECTION  6 


DAM  STABILITY 

6.1  Foundation  and  Abutments:  Although  there  are  no  formal  records  of 
a  subsurface  invest igat ion  for  the  project,  considerable  information  can  be 
inferred  from  geologic  and  soils  studies  of  the  area,  which  lies  within  the 
Ridge  and  Valley  physiographic  province.  Briefly,  the  area  is  underlain  by 
■Missive  beds  oi  dolomite  of  the  Beekmantown  formation,  outcrops  of  which  were 
visible  in  the  vicinity  of  the  dam  along  with  fragments  of  the  chert  contained 
in  the  dolomite  bedrock.  Residual  soils  derived  from  the  underlying  rock  are 
brown,  browni sh-red ,  or  dark  red  friable  clays.  Soils  samples  examined  during 
the  inspection  were  identified,  on  the  basis  of  the  dry  strength  and  other 
field  identification  test,  as  highly  compressible  red  clays.  This  agrees  with 
the  description  of  the  vicinity  found  in  Soil  Survey  of  Rockbridge  County, 
Virginia,  which  classifies  the  area  soil  as  Hagerstown  stony  silt  loam. 

The  site  should  effort  a  good  foundation  for  the  dam,  assuming  that  proper 
care  was  taken  during  construction  to  guard  against  the  potential  problems 
that  clay  soils  can  pose  to  earthwork  projects.  These  soils  are  relatively 
impermeable,  which  is  favorable  from  the  standpoint  of  seepage  under  the  dam. 
Also,  the  dam  was  constructed  with  a  core  trench.  In  view  of  the  relatively 
shallow  depth  to  bedrock  at  the  site  (2  to  more  than  4  feet,  according  to  Soil 
Survey  of  Rockbridge  County.  Vi rginia , )  it  is  likely  that  at  least  portions, 
and  perhaps  most  or  all,  of  the  central  core  of  the  dam  extends  to  bedrock. 

The  dam  does  not  have  a  foundation  drainage  system.  Springs  were  evident  on 
the  site  prior  to  the  construction  of  the  dam,  and  it  is  difficult  to  say  how 
much  of  the  moisture  apparent  beyond  the  toe  oi  the  dam  is  seepage  and  how 
much  is  due  to  these  natural  springs.  At  present,  excessive  seepage  does  not 
appear  to  be  a  problem.  The  outlet  pipe  is  located  approximately  30  feet 
beyond  the  toe  of  the  embankment ,  and  the  flow  from  beneath  it  appears  to  be  a 
natural  spring. 

6. 2  Embankment : 

6.2.1  Materials :  The  source  of  borrow  for  the  dam  was  located  in  the 
vicinity  of  the  dam  site  and  reservoir  area.  As  noted,  the  area  soils  were 
identified,  on  the  basis  of  field  test,  to  be  clays  of  high  plasticity.  For 
the  purpose  of  a  stability  assessment,  the  dam  is  considered  to  be  homogeneous. 

6.2.3  Stab i 1 i ty :  There  are  no  available  stability  calculations.  The 
dam  is  23.3  feet  high  and  21  feet  wide  at  the  crest.  The  upstream  slope  is 
2H: IV  and  the  downstream  slope  is  2.5H.1V.  If  the  low  level  outlet  drain  were 
restored  to  an  operable  condition,  the  dam  would  be  subject  to  a  rapid 
drawdown  if  the  valve  were  to  be  completely  opened.  The  dam  has  existed  at 
maximum  control  storage  pool  (water  at  the  level  of  the  emergency  spillway)  in 
the  past  with  no  ill  effects. 
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According  to  the  guidelines  presented  in  Design  of  Small  Dams,  U._  S. 
Department  of  the  Interior,  burea^j>f_Rec_l^amat_ion .  the  slopes  recommended 
for  a  homogeneous  small  dam  of  similar  highly  plastic  clay  material 
subjected  to  a  rapid  drawdown  are  4H:1V  upstream  and  2.5H:1V  downstream. 
The  recommended  crest  width  is  14.5  feet.  Based  on  these  guidelines, 
Kooglers  Dam  has  an  inadequate  upstream  slope,  and  adequate  downstream 
slope,  and  a  crest  width  considerably  wider  than  the  minimum  14.5  feet. 

6.2.4  Seismic  Stability:  The  dam  is  located  in  Seismic  Zone  2. 
Therefore,  according  to  the  Recommended  Guidelines  for  Safety  inspection 
of  Dams,  the  dam  is  considered  to  have  no  hazard  from  earthquakes  provided 
static  stability  conditions  are  satisfactory  and  conventional  sa  fety 
margins  exist. 

6.3  Evaluation :  There  is  insufficient  information  to  completely 
evaluate  the  stability  of  the  dam.  However,  the  visual  inspection 
revealed  no  apparent  instability.  Based  on  the  visual  inspection,  the 
foundation  is  considered  sound.  Based  on  the  Bureau  of  Reclamation 
guidelines,  the  crest  width  is  more  than  adequate,  the  downsteam  slope  is 
adequate  and  the  upstream  slope  is  inadequate.  The  crest  is  considerably 
wider  than  the  minimum  width,  which  enhances  the  overall  adequacy  of  the 
structure  from  the  standpoint  of  stability.  The  embankment  is  considered 
stable  during  both  normal  pool  and  maximum  storage  pool  operations.  In 
addition,  overtopping  is  not  a  problem  because  flows  are  relatively 
shallow  (1.3  feet)  and  the  velocity  is  less  than  6  fps,  which  is  the 
effective  eroding  velocity  for  a  vegetated  earth  embankment.  A  stability 
check  is  not  required. 
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SECTION  7 


ASSESSMENT/REMEDIAL  MEASURES 


7.1  Daro^jissessmenjt^  The  available  engineering  data  is  insufficient 
to  completely  evaluate  the  stability  of  the  embankment.  The  visual 
inspection  revealed  no  findings  that  proved  the  dam  to  be  unsound.  The 
dam  is  maintained  by  the  owner,  but  there  is  no  formal  documented 
maintenance  operations  program  or  emergency  operations  and  warning  plan. 
Based  on  criteria  established  by  the  Department  of  the  Army,  Office  of  the 
Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood  (SDF)  is  the  1/2  PMF. 
The  spillways  will  pass  10  percent  of  the  PMF  or  20  percent  of  the  SI F 
without  overtopping  the  dam.  Flows  overtopping  the  dam  during  the  SDF  are 
not  considered  detrimental  to  the  embankment.  The  combined  capacity  of 
the  spillways  is  adjudged  inadequate  but  not  seriously  inadequate. 

Overall  the  dam  is  in  good  condition  and  there  is  no  immediate  need  for 
remedial  measures,  except  for  the  continued  monitoring  of  the  spring 
beneath  the  principal  spillway.  A  stability  check  of  the  dam  is  required. 

7.2  Recommended  Remedial  Measures:  It  is  recommended  that  the 
regular  maintenance  operations  program  be  documented  for  future 
reference.  A  formal  emergency  procedure  should  be  prepared  and  furnished 
to  all  operating  personnel.  This  should  include  how  to  operate  the  dam 
during  an  emergency,  and  who  to  notify,  including  public  officials,  in 
case  evacuation  from  the  downstream  area  is  necessary.  The  local 
emergency  services  coordinator  of  the  State  Office  of  Energy  and  Emergency 
Services  can  assist  in  the  preparation  of  an  Emergency  Warning  Plan. 

Also,  the  inspection  revealed  the  following  maintenance  items  that  should 
be  scheduled  by  the  owner  during  a  regular  maintenance  period  within  the 
next  12  months: 


a.  Monitor  the  spring  beneath  t  tie  principal  spillway  outlets  for 
changes  in  flow  or  clarity.  At  the  time  of  the  inspection  there  was  no 
evidence  of  turbid,  or  muddy,  flow  which  would  signify  internal  erosion  or 
the  removal  of  soil  from  within  the  embankment,  but  any  flow  in  the 
vicinity  of  a  dam  should  be  closely  monitored  for  evidence  of  this 
condition,  known  as  piping.  Should  this  flow  become  turbid  or  show  a 
marked  increase,  a  qualified  geotechnical  engineering  firm  should  be 
retained  to  evaluate  this  condition  further. 

b.  Remove  trees  and  underbrush  from  dam,  emergency  spillway,  and 
stilling  basin.  Cut  all  trees  growing  in  the  dam  less  than  3  inches  in 
diameter  at  the  ground.  All  trees  growing  in  the  dam  greater  than  3 
inches  in  diameter  should  have  their  root  ball  removed  and  have  compacted 
fill  placed  in  the  holes  and  the  fill  seeded.  Seed  bare  areas  exposed  by 
the  clearing  operations.  Mow  the  entire  embankment  and  emergency  spillway 
routinely. 


c.  Install  staff  gage,  which  is  a  staff,  rod,  or  post  with 
elevations  indicated  on  it  permanently  mounted  to  show  the  depth  of 
water.  It  should  be  of  sufficient  height  to  indicate  depth  of  flow 
through  the  emergency  spillway  and  over  the  dam. 

d.  Install  a  trash  guard  on  the  principal  spillway  intake. 
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e.  Remove  underbrush  from  around  the  principal  spillway  outlet. 
Place  riprap  at  outlet  in  channel  to  prevent  erosion. 

f.  Sloughs,  burrow,  and  erosion  gullies  on  the  upstream  face  should 
be  filled,  compacted,  and  seeded. 

g.  Straighten  control  stem  of  the  drawdown  valve  to  a  functional 
position.  Obtain  an  operating  wheel  for  emergency  gate.  Store  it  in  a 
secure  location  with  easy  access  in  the  event  it  becomes  necessary  to 
dewater  the  reservoir. 
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PHOTOGRAPHS 


PHOTO  *1  CREST  OF  DAM 
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PHOTO  *2  CREST  OF  DAM 


PHOTO  *5  PRINCIPAL  SPILLWAY  INTAKE 
AND  RESERVOIR  DRAIN 
OPERATOR  (  LEANING) 


PHOTO  *6  DOWNSTREAM  AREA 
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Name  Dam:  Koogler's  Dam  County:  Rockbridge  State:  Virginia  Coordinates: 

(Willow  Lake  Campground) 
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road  with  a  gravel  surface.  A  roadway  with  a 
gravel  surface  traverses  emergency  spillway  also. 
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